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Treatment of Currants1 a id  Cherries2 to Fravaat Spot Diseases.
X,. H . PAMMEL. G. W . CARVER.
E x p e r im e n t s  w it h  C u r r a n t  S p o t  D i s e a s e s .
In  former bulletins of the Experiment Station, this sub­
ject has been treated. The experiments reported show quite 
conclusively that these diseases can be prevented by treating- 
w ith Bordeaux mixture. The experiments were however re­
peated because Mr. D. G. Fairchild* put the currant disease 
in the doubtful column of those to be treated.
The author makes this statement: “ The fact that the 
author treated at the same time the disease caused by Septor- 
ia and another malady produced by Cercospora angulata, 
makes it difficult to ascertain the effects of the fungicide on 
either fungus, It must be concluded that if Bordeaux mix­
ture proves effective for this disease, it will need to be used 
more frequently than in Pammel’s experiments.”
In  Iowa at least Septoria Ribis only occurs on Ribes nig­
rum and so reported in several papers, t  The suggestion was 
also made that the Septoria Ribis and Cercospora angulata 
are connected with Sphaerella Grossulariae.
In  our experiments in 1891 three applications were made 
w ith Bordeaux mixture as follows: June 9 and 26 and July 3.
1 Black Currants (Ribes nigrum) were treated to prevent Septoria Ribis. ltsd and 
White Currants (Ribes nibrum) to prevent Cercospora anyulata.
2 Cherries, (Prunus Cerasus) to prevent Cylitidro trorium Padi.
* Bordeaux mixture as a fungicide, Bull. No. 6, U. S. Dept, of Agr’i., Divison ot Veg­
etable Pathology. Washington, Government Printing Office 1894 pp 55. See page 44.
t Bull. No. 13 Iowa Agricultural Experiment Station 1891. Bull No. 17 1892. p 421, 
Bull. No. 20,1893 p 717, Bail. No. 2t, pp 987-988.
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From that experiment the following conclusions were drawn, f 
“Observation shows that three applications of the mixture 
are not sufficient, since many of the leaves fell during the lat­
ter part of August; nor is June 9, early enough.” There was 
however a remarkable difference and we here show cuts made 
from photographs, showing the difference in treated and not 
treated Red Currants. In 1892 Bordeaux mixture and am- 
moniacal carbonate of copper were used separately, six ap­
plications having been made as follows:* June 17, 24, 27, 30, 
July 2 and 12.
From these experiments one of us concluded that Bordeaux 
mixture is more effective than ammoniacal carbonate of cop­
per. In the case of Bordeaux mixture, “Few of the leaves of 
the treated plants had fallen in September, and those remain­
ing showed few spots. The checks in some cases lost their 
entire foliage.”
The following formulae were used for Bordeaux t s ix ' .s r r c  
and ammoniacal carbonate of copper in 1895:
B o r d e a u x  m ix t u r e —Copper sulphate, 6 pounds; Lime, 
4 pounds; Water 22 gallons.
A m m o n ia c a l  c a r b o n a t e  o p  c o p p e r—carbonate of cop­
per, 3 ounces; Ammonia, 1 quart; Water, 30 gallons.
Black Currants treated for Septoria Ribis were sprayed 
on May 10, 25, June 8, 25, and July 22. Red and White Cur­
rants treated for Cercospora angulata, were also sprayed on 
the same dates. The season was unusually early, some 
leaves were effected as early as May 8. During the latter 
part of May and in June, rains were frequent. The disease 
spread rapidly. Early in July many of the leaves of the 
checks, consisting of more than two dozen plants, had fallen 
off, while six treated with Bordeaux mixture retained their 
leaves and were free from spots. By the, first of August 
the untreated lost most of their leaves, while the treated
tButl. Nq. 17 I/nva Ag-’l Fxperiment Station 1892, p 420.
♦Bull. No. 20 Iowa Agr’l Experiment Station p 717.
r9o
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[were in vigorous growing condition. The untreated were 
lin most cases bare by the middle of August. Many of the 
canes were dead or nearly so from the effects of the fungus.
Black Naples currant treated with Bordeaux mixture had 
few spotted leaves. The treated specimens had an average 
of 4500 leaves. The untreated were all badly spotted,^ 
The growth was not so vigorous as in treated plants.
In neither case did the ammoniacal carbonate of copper 
prove as effective as Bordeaux mixture. In case of red and 
white currants more leaves dropped from the canes than 
those treated with Bordeaux mixture. Black Naples treated 
with ammonical showed more spotted leaves and more fell 
than those treated with Bordeaux mixture.
CONCLUSIONS.
From these experiments we must conclude that five ap­
plications of Bordeaux mixture applied in proper time and 
with ordinary rainfall is sufficient to prevent almost entirely 
the spot disease of red and white currants, ( Cercospera angu- 
lata) and spot disease of Black Naples currant, (Septoria 
R ibis). The ammoniacal carbonate of copper is not so 
effective and is not recommended, although easier to apply.
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E x p e r im e n t s  t o  p r e v e n t  C h e r r y  L e a f -Bl ig h t .
In earlier bulletins* attention has been called to the se­
rious nature of this disease in the nursery and orchard, and 
the success attained in treating with Bordeaux mixture. 
Scarcely anything needs to be added after the publication of
*Pammel L. H. Treatment of fungus diseases. Iowa Ex. Station Bull. No. 13 
May 1891. Treatment pp 47-48 plates I I and III. structure and an account of the fun­
gus pp 55-5#, plates V III and TXfigures X II I  and XIV.
Pammel L. H. Treatment of some fungus diseases. Experiments made In 1891. 
Cherry diseases, Iowa Ex. Station Bull No. 17 pp 421—<33 plate III.
Pammel L. M. Fxperiments in the treatment of spot disease of the cherry, diseases 
of currants and potato blight. Cherries. Iowa Experiment Station, Bull. No. 20.1893, 
pp 719-719.
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the excellent results obtained by Galloway,* Thaxterf 
FairchildJ and Beach, | leaves no doubt as to the efficacy of 
the use of Bordeaux mixture for this disease.
It would seem to the writers that Bordeaux mixture 
should be widely used in the nursery to prevent this trouble­
some disease. It may also be used advantageously in the or­
chard. In Bulletin No. 13 of this experiment station atten­
tion was called to the fact that all varieties in the nursery are 
not always affected in the same degree. The fact is to be 
noted that young seedlings are peculiarly liable to the at­
tacks of this fungus. The sweet cherry (Prunus avium) 
seems to be more subject than sour cherries (Prunus Cerasus) 
but this varies under different conditions. The Mahaleb, 
(Prunus Mahaleb') is least subject to the disease. The 
European plum (Prunus domestica') on the college grounds; 
is also much subject though less than cherries commonly 
grown here. The disease has occasionally been found on the 
American seedling plums (Prunus Americana), but never to 
any serious extent till this season. So bad has it been on 
a mixed lot of seedlings that in many the buds will not take 
successfully. In general however they were in much bet­
ter condition than P. domestica. In fact very little of the 
disease was found on budded stock. Bordeaux mixture should 
therefore be applied to all of the stone fruits grown success­
fully in this climate. As to the cost of spraying large nur­
series the following estimate has been made by Galloway§, 
when automatic machines drawn and operated by horse power
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* Treatment of pear, cherry and strawberry leaf-t light as affecting nursery stock. 
Ann. Rep. U. S. Department of A^r’lfor 1890 pp 396.
Treatment of diseases of nursery stock. Div. of Vegetable Pathology Bull. No. 3, 
1892 pp 47-60.
1 he effect of spraying with fungicides on the growth of nursery stock. Div. of 
Vegetable Pathology Bull. No. 7.1894.
+Leaf spot of plums and cherries, causing defoliation, Conn. Agr’l Exp. Station, 
Fourteenth Ann. Rep. 1890 (1891) p24.
^Experiments in preventiug leaf diseases of nursery stock in weetern New York, 
Jour, of Mycol. Vol. V II May 15,1893 pp 240, 262, plates XXI-XXIX.
Miscellaneous work in New York state, Div. of Vegetable Pathology Bull. No. 3, 
1892 pp 62-63. See also Tenth An >ual of New York Agr Exp. Sta pp 179. also eleventh 
ann. Kep. N. Y. Agr’l Exp Station, Ann. Kep. U. S. Dept, oi Agr’l 1891 p 368.
I Prevention of leaf blight of plum and cnerry nursery stock. Annual xeport of 
the Hort. New York Agr’l Exp. Station 1893 p 688.
Sl.c. Bull. No. 7 p 27.
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are used. Three men can spray about 100,000 seedlings a day 
using such a machine and taking the facts brought out by the 
experiment proper as a basis, together w ith the average price 
for labor and chemicals, it is believed a fair estimate of the 
cost of treating pear, plum and cherry stock the first year, or 
before and after the buds are inserted, w ill be about 25 cents 
for 1,000 trees. T he next year, or when the buds are making 
their first season’s growth, the cost of work w ill probably not 
exceed 25 cents, w hile the follow ing season, or the second 
year from the bud, the cost w ill be increased 10 to 15 cents, 
or about 40 cents per 1,000. On this basis the entire cost of 
treating trees until they are 2 years old from the bud will 
range from 85 cents to $1.00 per 1,000 or about 1 m ill per 
tree.
Galloway* has made an interesting table, showing per 
cent of treated and untreated stocks, which work with diffi­
culty and refuse to work at budding time July 1891.
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Cherry. U ntreated. 55 7 29 9
Bordeaux mix. 5 tim es 58 4 16 12(( “ 7 “ 61 7 9 13ti A m m oniacal Sol 5 “ 56 16 0 19
“ t i  a  t. rj t t 67 12 7 4
As to profits Prof. Galloway gives the follow ing striking  
illustration. “ T he gain in value of the treated plats over 
those not treated range $1.00 to $40.00 per 1.000 trees, the 
average being $13.00 per 1.000.”
T he treated cherries in our experiments consisted of two 
rows of young cherry trees, leaving partial row for check. 
One row was treated w ith Bordeaux and one w ith ammon- 
iacal carbonate of copper. Applications were made on the 
same dates as in  currants. O wing to the advanced season 
cherries began to show signs of disease the first week in May. 
When treatment began the trees were nearly uniform as to
5
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height. On A ugust 22 those sprayed w ith Bordeaux mixture 
were 6 feet 2 inches, check 3 feet and 9 inches. In sprayed 
new growth, 18 inches, in check new growth, 12 inches. 
T he sprayed had on an average 400 leaves and but few spot­
ted; check 71 leaves badly spotted. W ith ammoniacal car­
bonate of copper the results were less decided, the leaves 
were more spotted but the foliage remained attatched to the 
stems. T he ammoniacal carbonate of copper injured the fo l­
iage somewhat. T he treated plants retained their foliage  
till frost and preseated a striking illustration as to the effi­
ciency of treatment.
CONCLUSIONS.
We are justified in concluding from these experiments 
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P l a t e  I— Red Currants treated with Bordeaux mixture 1895.
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P l a t e  111-Red currents treated w ith ammoniacal carbon­
ate of copper. 1892.
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29*
P l a t e  I V — Cherry treated w ith Bordeaux mixture 1895. 
Drawn by Charlotte M. King.
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P l a t e  V —Cherry not treated 1895
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P l a t e — Red currants treated with ammoniacal carbonate of copper 1892.
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